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ference) algorithm. 
The SVD (singular value decomposition) is ex- 
plicitly discussed by describing a method to com- 
pute the SVD of a product of matrices without 
computing the product itself. 
Finally, the special properties of matrices arising 
from the numerical solution of Euler type partial 
differential equations are discussed on a more the- 
oretical level. 
This book is accessible for a much wider reader- 
ship of numerical analysts than the average pro- 
ceedings of this type. 
A. Bultheel 
Incompressible Computational Fluid Dy- 
namics: Trends and Advances 
M.D. Gunzbuger and R.A. Nicolaides 
Cambridge University Press, The Edinburgh 
Building, Cambridge CB2 2RU, England, Price: 
35 L(HB), ISBN 0 521 40407 X. 
Publication Date: 12th August 1993 
As the title suggests, this book provides both 
a survey and a review of current methodologies 
involved in the solution of the incompressible 
Navier-Stokes equations. As many industrial ap- 
plications fall into this category, the book forms 
both a timely and appropriate contribution to 
the literature currently available. The book con- 
tains 14 contributions on a range of disciplines 
including discrete vortex methods, finite element 
methods and spectral element methods, with ar- 
ticles from many of the leading exponents in the 
field. Many theoretical, numerical and innova- 
tive aspects of the subject, much representing 
current and newly developing research topics in 
the field, are covered. A survey of the industrial 
applications of CFD indicates the diversity and 
all pervasive nature of the subject. Whilst the 
industrial survey focuses on the use of commer- 
cial CFD packages and end-user requirements, 
the author rightly avoids specifying any particu- 
lar package. The predominant solution technique 
employed by the contributors is the finite ele- 
ment method and this perhaps reflects the very 
strong American and Canadian contribution to 
the book. Although a detailed discussion of tur- 
bulence modelling for the incompressible Navier- 
Stokes equations would require at least a volume 
in its own right, some aspects, such as the sta- 
bility and implementation problems encountered 
with the equations, are discussed. As the authors 
point out, several important areas were omitted, 
such as the direct simulation of turbulent flows. 
The current status and applications of advanced 
(full Reynolds stress) turbulence models would 
also have been beneficial. The book is clearly not 
intended for the beginner but would be of interest 
to the practicing engineer and people involved in 
research. 
D.R. Emerson, Daresbury Laboratory 
Numerical Simulation of 3-D Incompress- 
ible Unsteady Viscous Laminar Flow 
Numerical Methods in Fluid Mechanics 
Volume 36 
M. Deville, T.-H. Le and Y. Morchoisne 
Vieweg, Friedr. Vieweg & Sohn, Verlagsge- 
sellschaft mbH, Braunschweig, Wiesbaden, Ger- 
many, ISBN 3-528-07636-4. 
This volume contains 14 papers which present the 
results of a three day workshop held from the 
12th to 14th June, 1991, in Paris at the Ecole 
Nationale SupCrieure des Arts et Metiers. The 
workshop was dedicated to analysing the results 
of two demanding test problems that exhibit ei- 
ther transient behaviour or separation. The first 
test case is a driven cavity at a Reynolds num- 
ber of 3200 and the second test case was for a 
prolate spheroid at incidence. Full details of the 
test conditions are given by the authors. The 
first problem is difficult because it is necessary 
to achieve both spatial and temporal accuracy to 
capture the detailed structure, such as Taylor- 
Giirtler-like vortices, and correct evolution of the 
flow whilst the second problem involves separa- 
tion and provides a test for outflow boundary 
conditions. Researchers from both the academic 
community and industry attempted the problems 
with a wide range of numerical strategies (e.g. fi- 
nite difference, finite volume, finite elements) and 
solution techniques, such as direct, iterative and 
multigrid solvers. The book contains nine solu- 
tions to the driven cavity problem but only two 
groups attempted the more geometrically com- 
plex prolate spheroid test case. Some of the re- 
sults presented for the first test case are in good 
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agreement with the available experimental data 
and lend confidence to CFD but comparing the 
different results was difficult due to the quality 
of the converged solutions. Other questions arose 
concerning symmetry with several authors assum- 
ing this to be the case from the start of the com- 
putation. Some authors attempting the full cav- 
ity problem observed a symmetric development 
of the flow whilst others detected a loss of sym- 
metry. The issue of grid resolution and time step 
was also investigated and their effect on the devel- 
opment of the Taylor-Gijrtler-like vortices clearly 
demonstrated. The second test case, concerning 
the steady state flow around a prolate spheroid 
at incidence, produced similar results from the 
two groups involved. The book presents a timely 
assessment of current methodologies involved in 
CFD applied to 3-D problems and lays the foun- 
dations for the development of more accurate ref- 
erence solutions for future benchmark problems. 
It clearly illustrates the need for further work in 
this field and paves the way for the more complex 
issue of transient, turbulent flow simulation. 
D.R. Emerson, Daresbury Laboratory 
Box Splines 
C. de Boor, K. HZillig, S. Riemenschneider 
Applied Mathematical Sciences, vol. 98 
Springer-Verlag, Berlin, 1993, XVII + 200 pages, 
57 figs. 
Price: DM 60 (HC) 
ISBN 3-540-94101-o 
This book carefully exposes the intriguing and 
beautiful mathematical theory of box splines and 
box spline spaces and shows how these are, in 
many respect, the multivariate equivalent of the 
univariate cardinal splines studied intensively by 
Schoenberg and others. 
Loosely stated, a box spline M=(z), z E R’, is 
a smooth piecewise polynomial function with lo- 
cal support that can be associated with a matrix 
w E R’Xn. The number of columns ra and other 
properties of 5, such as its rank, determine the 
degree of the polynomials and the order of con- 
tinuity of ME. The support of the box spline is 
given by (C tici : 0 5 ti 5 1) in which the ci de- 
note the different columns of Z. Well known ex- 
amples are the uniform univariate B-spline hav- 
ing knots (0, 1,. . . , n} which is associated with 
Z. = [l 1 . ..I] E @xn and the corresponding 
multivariate tensor product B-splines in which all 
the ci are columns of the s-dimensional identity 
matrix. Other important bivariate box splines 
are those for which Z consists of the column vec- 
tors ir = [l OIT, ia = [0 llT and is = ir + ia 
(and id = ia - il), each with a multiplicity 2 1, 
which are termed as box splines on the three- 
(respectively four-) d irection mesh. These and 
other specific examples are reconsidered through- 
out the book to illustrate new symbols, definitions 
and theorems. 
A more rigorous definition of the box spline is 
given in Chapter 1 of the book. In fact the 
authors present no less than three alternative 
and equivalent definitions. Subsequently they de- 
rive the basic properties of ME (recurrence rela- 
tion, derivatives, Fourier transform, polynomial 
degree and order of continuity, support and cut 
regions, . . .). A single box spline is of little 
practical use. In the further chapters B is re- 
stricted to have integer entries and shifts of such 
a box spline are then considered, i.e. M=(z - j), 
j E 25:“. The linear algebra of a cardinal spline 
space S := {Ca(j)Ms(z - j) ; a(j) E IR} is 
the topic of Chapter 2. It highlights the results 
of Dahmen and Micchelli on linear independence 
of box spline shifts and also addresses the ques- 
tion what polynomials are contained in S. This 
last question is connected with the approximation 
order of S which is further discussed in Chap- 
ter 3. This chapter also includes a discussion on 
the construction of quasi-interpolants which re- 
alize that order. In Chapter 4 cardinal interpola- 
tion is considered, i.e. the problem of finding the 
cardinal spline E S whose coefficients o(j) sat- 
isfy the difference equation C a(j)Mz(k - j) = 
f(k) 1 k E Z8. A basic question to be an- 
swered in this respect is whether the problem is 
correct or singular, i.e. whether for any bounded 
f there exists a unique bounded solution a or, 
on the other hand, whether there is a non-trivial 
solution a in case f E 0. Chapter 5 studies the 
approximation by cardinal spline series. In the 
first part convergence results are obtained in case 
the degree tends to infinity (a sequence of ma- 
trices 2, is considered consisting of r copies of 
Z). In the second part E is fixed while through 
